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OBJECTIVES: Early preparation for the training and education of health-
care providers, as well as the continuation or modification of routine med-
ical education programs, is of great importance in times of the coronavirus 
disease 2019 pandemic or other public health emergencies. The goal of 
this study was to characterize these self-reported efforts by the pediatric 
simulation community.
DESIGN: This was a global, multicenter survey developed via a Delphi 
process.
SETTING: International survey study.
SUBJECTS: The survey was sent to 555 individual members of the 
three largest international pediatric simulation societies (The International 
Pediatric Simulation Society, International Network for Simulation-based 
Pediatric Innovation, Research & Education, and Netzwerk Kindersimulation 
e.V.) between April 27, 2020, and May 18, 2020.
INTERVENTIONS: None.
MEASUREMENTS AND MAIN RESULTS: Description of coronavirus 
disease 2019 pandemic simulation-based preparation activities of pedi-
atric acute and critical care healthcare providers. The Delphi process in-
cluded 20 content experts and required three rounds to reach consensus. 
The survey was completed by 234 participants (42.2%) from 19 countries. 
Preparation differed significantly between the geographic regions, with 
79.3% of Anglo-American/Anglo-Saxon, 82.6% of Indian, and 47.1% of 
European participants initiating specifically coronavirus disease 2019-re-
lated simulation activities. Frequent modifications to existing simulation 
programs included the use of telesimulation and virtual reality training. 
Forty-nine percent of institutions discontinued noncoronavirus disease 
2019-related simulation training.
CONCLUSIONS: The swift incorporation of disease-specific sessions 
and the transition of standard education to virtual or hybrid simulation train-
ing modes occurred frequently. The approach used, however, depended 
heavily on local requirements, limitations, and circumstances. In particular, 
the use of telesimulation allowed education to continue while maintaining 
social distancing requirements.
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Since December 2019, the world has experi-enced the pandemic spread of severe acute res-piratory syndrome coronavirus 2 disease (1). 
Preparedness as well as efforts and innovations by 
healthcare institutions to manage this pandemic are 
of utmost importance (2). It is critical to learn from 
others’ simulation-based education efforts and to find 
ways to continue teaching during times of social dis-
tancing as we prepare for future pandemics or disasters 
(3). To address this, we conducted a survey, developed 
via a Delphi process, to improve our understanding of 
the simulation-based response to coronavirus disease 
2019 (COVID-19) within the global pediatric simu-
lation community of the three largest pediatric sim-
ulation organizations representing 10% of worldwide 
countries. The specific aims of this study were: 1) to 
survey pediatric healthcare providers (HCPs) on their 
preparation for simulation-based medical education 
of COVID-19 cases and 2) to characterize pediatric 
simulation-based practices and innovations for non-
COVID-19 related contents during the pandemic.
MATERIAL AND METHODS
Study Design
A two-phase study was conducted by three interna-
tional pediatric simulation societies (The International 
Pediatric Simulation Society [IPSS], International 
Network for Simulation-based Pediatric Innovation, 
Research & Education [INSPIRE], and Netzwerk 
Kindersimulation e.V. [NKS]) (Fig. 1). This study re-
ceived exempt status by the Medical University of 
Vienna’s Institutional Review Board.
Phase-1: Delphi Process
A three-round Delphi study was conducted, using 
SurveyMonkey (www.surveymonkey.com). To es-
tablish a representative pool of international content 
experts, 20 members of these three societies (10 mem-
bers of IPSS/INSPIRE and 10 members of NKS) were 
asked to participate. In the first round, an initial draft of 
the survey was distributed among the experts, who were 
asked to rate the importance of each question and to 
Figure 1. Key points and overview of most important results. COVID-19 = coronavirus disease 2019.
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give suggestions for improvement (4–6). In the second 
and third rounds, an individual survey was emailed to 
each expert. Each individual survey contained updated 
questions, the overall mean ratings from the previous 
rounds, and their own prior ratings. Delphi partici-
pants were again asked to rate each question and (if 
a question was rated poorly) to suggest amendments. 
Only questions with ratings exceeding an a priori de-
fined cutoff of 60% of the overall mean value (mean 
value > 3) were included in the final survey (7).
Phase-2: Online Survey
The final survey was sent to all members of these 
three societies (NKS: 162 members in five European 
countries; IPSSW: 307 members in 28 countries; 
and INSPIRE: 137 members in 20 countries) via 
SurveyMonkey followed by two reminders, each 4 
days apart. Participants were instructed to answer 
each question according to current local practice. The 
survey was conducted in English only; therefore, com-
prehension was evaluated at the end (with ratings on a 
scale from 1 to 5).
Data Analysis
Categorical data were summarized with absolute and 
relative frequencies, continuous data using mean and 
sd, or median and interquartile range, as appropriate. 
Differences between the countries were analyzed using 
the chi-square test or Fisher exact test, as appropriate. 
The corrected p value after Bonferroni correction was 
set to 0.006. Statistical analysis was performed using 
IBM SPSS V.26 (SPSS, Chicago, IL).
RESULTS
Participants
A total of 555 different HCPs (excluding duplicate 
mailings to members of two or all three societies) 
received the survey, and 234 (42.2%) respondents 
completed it. Respondents were situated in 19 coun-
tries: Argentina, Austria, Australia, Brazil, Canada, 
Germany, India, Italy, Latvia, Malaysia, New Zealand, 
Qatar, Saudi Arabia, Sri Lanka, Sweden, Switzerland, 
United Arab Emirates, United Kingdom, and United 
States. Key results are summarized in Table 1 and 
Figure 1. More results available in supplemental ma-
terial (http://links.lww.com/PCC/B642).
COVID-19 Specific Trainings
In total, 66.7% of participants (156/234) implemented 
COVID-19 specific simulation training. We filtered 
the responses for the three largest geographical areas 
(European [excluding United Kingdom] vs Anglo-
American/Anglo-Saxon [United Kingdom, United 
States, Canada, Australia, and New Zealand] countries 
vs India). Although United Kingdom geographically 
belongs to Europe, the healthcare system is different 
from most other European countries and more sim-
ilar to the system in other English-speaking countries. 
Analyzed by geographical area: 47.1% in the European 
Region (41/87), 79.3% in the Anglo-American/Anglo-
Saxon region (88/111), and 82.6% in India (19/23) 
conducted COVID-19 specific simulation trainings. 
Differences between the Europe and Anglo-American/
Anglo-Saxon regions, and Europe and India were sta-
tistically significant (p < 0.001, p = 0.002).
Modalities for COVID-19 Simulation-Based 
Education
Personal protective equipment (PPE) training was 
most commonly conducted using videos (78.5% 
[102/130]) and in situ training (76.2% [99/130]). 
Airway management training and training of cardi-
opulmonary resuscitation of (suspected) COVID-19 
patients were most often delivered in situ (78.5% and 
63.1%, respectively).
Non-COVID-19 Simulation-Based Education
Fifty-one percent (107/208) of respondents continued 
non-COVID-19-related simulation. Analyzed by geo-
graphical area, 38.5% in the European Region (30/78), 
60.4% in the Anglo-American/Anglo-Saxon region 
(58/96), and 60.9% in India (14/23) continued non-
COVID-19-related simulations. There was a statis-
tically significant difference between Europe and the 
Anglo-American/Anglo-Saxon area (p < 0.004). Ten 
percent of respondents (10/97) had not implemented 
any training modifications. The most common modifi-
cations and barriers are shown in Table 1.
Use of Telesimulation
Altogether 48.5% (47/97) initiated telesimulation ac-
tivities both for COVID-19 and non-COVID-19 edu-
cations. Telesimulation was a novel technology for 
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80.9% (38/47) and was replacing a live-simulation cur-
riculum in 68.1% (32/47).
DISCUSSION
The COVID-19 pandemic has significantly influenced 
medical education and simulation training world-
wide. We uncovered significant differences between 
the intercontinental geographic regions in terms of 
COVID-19 preparatory simulations and continuation 
of non-COVID-19-related simulations. Although most 
participants in the Anglo-American/Anglo-Saxon re-
gion (79.3%) and in India (82.6%) initiated educational 
activities for the care of COVID-19 patients, this was 
only true for 47.1% of European respondents. This 
could reflect heterogeneity in HCP willingness to adopt 
and promote such training modalities and/or a poten-
tial lack of support from institutions or superiors across 
TABLE 1. 
Responses for the Three Major Topics: 
Coronavirus Disease 2019 Simulation, Non-
coronavirus Disease 2019 Simulation, and 
Telesimulation As Well As to Coronavirus 
Disease 2019 Simulation Topics
Questions and Answers (Responses, n) n (%)
Specific simulation-based trainings  
for COVID-19 (n = 234)
156 (66.7)
 Real medical equipment for  
training (n = 130)
Yes
  Yes, new material in every training 10 (7.7)
  Yes, (re)usage of parts of actual PPE 72 (55.4)
  Yes, only expired material 20 (15.4)
  Other nonessential material/equipment 57 (43.8)
  No special trainings for this 5 (3.8)
  Other 16 (12.3)
 Training frequency (n = 130) Yes
  Once 8 (6.2)
  Once a month 6 (4.6)
  Once a week 34 (26.2)
  2–3 times a week 57 (43.8)
  Every day 21 (16.2)
 Other 10 (7.7)
Continuation of non-COVID-19 simulation  
activities (n = 208)
107 (51.4)
 Modifications due to COVID-19 (n = 97) Yes
  None 10 (10.3)
  Smaller numbers of participants 63 (64.9)
  Change of training site 29 (29.9)
  Change of training mode 40 (41.2)
  Other 48 (49.5)
 Barriers for continuation (n = 97) Yes
  Staffing issues/lack of personal  
resources
48 (49.5)
  Financial issues 15 (15.5)
  Logistical issues (i.e., room for training 
or simulation mannequin)
32 (33)
  Time-related issues 30 (30.9)
  Infection concerns 62 (63.9)
  Hospital regulations 40 (41.2)
  Social distancing requirements 81 (83.5)
  Lack of other options (i.e., telesimulation) 12 (12.4)
  Training with real equipment would be 
unethical due to acute shortages of 
PPE for clinical work
40 (41.2)
  Other 8 (8.2)
Usage of telesimulation (COVID-19 or  
non-COVID-19) (n = 97)
47 (48.5)
 Location of learners (n = 47) Yes
  In situ with the simulation mannequin  
in their working environment
8 (17)
  In our simulation center with  
the simulation mannequin
12 (25.5)
  At home at their screen while 
confederates are with the simulation 
mannequin
32 (68.1)
  Other 10 (21.3)
 Software (n = 47) Yes
  Local simulation software’s telesimula-
tion function
11 (23.4)
  Zoom 29 (61.7)
  Google Hang-outs 2 (4.3)
  Skype 7 (14.9)
  Microsoft Teams 14 (29.8)
  Other 20 (42.6)
COVID-19 = coronavirus disease 2019, PPE = personal protec-
tive equipment.
(Continued )
TABLE 1. (Continued ). 
Responses for the Three Major Topics: 
Coronavirus Disease 2019 Simulation, Non-
coronavirus Disease 2019 Simulation, and 
Telesimulation As Well As to Coronavirus 
Disease 2019 Simulation Topics
Questions and Answers (Responses, n) n (%)
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these regions (8–10). In situ simulation was the most 
prevalent training mode for COVID-19 simulations. It 
allows for immediate practice and testing of new pro-
cesses and procedures, such as handling PPE (11–13). 
Airway management and cardiopulmonary resusci-
tation were the most prevalent topics of COVID-19-
related simulations, an unsurprising finding given the 
high infection risk these procedures pose (14).
Interestingly, non-COVID-19 simulations were 
also continued during the lockdown phase in some 
areas, although this varied significantly by region. The 
differences in use of telesimulation were most strik-
ing, as many resource-rich regions did not adopt their 
approach as frequently as expected. Stricter data safety 
regulations in Europe may also have influenced this (15). 
Adoption of telesimulation could have helped sim-
ulation programs continue prior activities early in 
the pandemic decreasing infection concerns (16, 17). 
Further exploration of these observations further char-
acterizing and understanding different telesimulation or 
virtual reality interventions may be valuable and could 
yield important insights regarding regional preparedness.
Although IPSS and INSPIRE have an Anglo-
American/Anglo-Saxon dominance, NKS is mostly pre-
sent in German-speaking countries in Europe, which 
might have neglected responses from other countries 
in Europe that reported more severe pandemic pro-
gression, for example, France and Spain. In addition, 
despite the attempt to obtain an international sample, 
only about 10% of global countries were represented 
with a notable absence of countries with large popula-
tion: for example, China. Furthermore, response bias 
is also possible, as more active members of each orga-
nization were more likely to answer this survey. More 
than one member from each institution might have 
represented their simulation practice, since this survey 
was conducted in a deidentified manner. This might 
have resulted as the overrepresentation of larger health-
care systems. To evaluate the practice differences across 
different areas of the world, we used a chi-square test 
(Fisher exact test). However, the comparison was made 
for Europe versus Anglo-America/Anglo-Saxony versus 
India, not on a country level, as this was not appropriate 
due to small sample sizes. Furthermore, the results are 
limited to a demographic description of impact or out-
come variables. Finally, the described geographical dif-
ferences could in part be explained by different outbreak 
onsets and varying legal restrictions.
CONCLUSIONS
Three leading international pediatric simulation societ-
ies (NKS, IPSS, and INSPIRE) collaborated to conduct 
a global survey of simulation training during COVID-
19. Early preparation to continue medical education 
programs in times of a pandemic or other public health 
emergencies is very important and depends heavily on 
local requirements, limitations, and circumstances. In the 
future, new technology such as telesimulation or virtual 
reality might offer a method to continue education and 
simulation training while maintaining social distance.
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